Guest Editorial
The field of multifunctional materials including multiferroics, both single phase and hybrid composites, is rapidly growing while embracing other cross-disciplinary areas. The field offers tremendous opportunities due to its potential in designing novel and tunable multifunctional sensors for structural as well as human health monitoring, energy harvesting and other applications. In addition, it opens the possibility to develop and design new classes of metamaterials and novel sensory materials. In order to remain abreast of the field and to develop collaborative research in this 'New Era of Interdisciplinary Sciences' this special issue summarizes important advances and new concepts through 20+ research papers. The main themes embodied in this issue are:
(i) Overview of the basics of the subject; (ii) Current status and future directions of this broad field; (iii) Introduce bio-inspired and bio-derived materials. Bio-ferroics and Bio-flexomaterials are an emerging frontier with an emphasis on the fundamental relationship between biomaterials and their close association with the multiferroics; (iv) Multi-tunable (temperature, pressure, wavelength, electric and magnetic field) sensors and devices, fundamentals of nano-ferroics and intrinsic coupling phenomenon; (v) Partnerships that strengthen the scientific collaboration network for the promotion and integration of the recent developments and advances in the field of multiferroics and cross-coupled ferroic phenomena with other scientific disciplines; (vi) Identify various ways to bolster the concepts of this 'New Era of Interdisciplinary Sciences' and methods to enhance the collaborative research through the new way of both doing and promoting science.
The topics covered in this issue span over the major themes listed above. The papers cover the theoretical aspects of ferroics including the new concepts of skyrmions and their impact in materials science, structure-property relationship in ferroics, modeling and device fabrication approaches and several experimental and synthesis aspects of magnetoelectric materials. Also included are the papers that provide a pedagogical overview of the subject matter related to the bio-multiferroics, current status of the oxide ferroic materials for the terahertz applications and contemporary aspects of the magnetoelectric materials.
The guest editors of this issue think that there is very strong evidence that several biomaterials do exhibit bioflexoelectric and biomultiferroic like properties. An increasing number of research papers published recently support the hypothesis put forward by the guest editors several years back. The open panel discussion held during this INAMM symposium brought out clear support to this hypothesis. As the multiferroic research moves closer to the nanoscale materials investigation, there will be more possibilities and high probability of revealing such biomultiferroic phenomena. In view of nanoscale materials, when the long-range interactions are weaker and the short or nano-range interactions become dominant, there is a high probability to observe such multiferroic behavior much more vividly. The size of biomaterials ranges comfortably in this class of materials. As a result, the attendees decided to look forward to having their next INAMM workshop in vii viii
Brazil and put more emphasis on the topics such as bioferroic phenomena and the study of biosensors related areas. The various areas of energy harvesting should be emphasized but in that context an understanding of those areas related to human activities (such as walking and running) in order to harvest and establish a possible source of energy is needed. Similarly, an investigation of aspects related to the functionalities of implanted components in the human body (e.g. heart valve and batteries) should also be expanded. Some interesting literature has been already presented in this issue and we hope this is just a start of this promising area in the field of multiferroics. The other areas which may be highlighted in the upcoming INAMM meeting comprise the multi-input tunable sensors mimicking the human perception sensor capabilities.
We are grateful for the financial support provided by the NSF/INAMM International Network for the Advanced and Multifunctional Materials Program, Los Alamos National Laboratory, New Mexico, Taylor and Francis Group and the University of Texas at San Antonio (UTSA) in order to organize a symposium on these topics and to put forth a special issue to cover such scientific themes. A selected number of researchers were invited to contribute articles for this special peer reviewed issue of Integrated Ferroelectrics. Special thanks to our INAMM collaborators from China, Thailand, India, Korea, Brazil and the US; without their support our efforts to assemble this special issue would not have been possible. Thanks are also extended to Dr. J. S. Guerra, Dr. Chonglin Chen, Dr. Steven Tidrow, and several UTSA students who put in significant efforts to facilitate the INAMM symposium arrangements and indeed made it a successful event.
